Record Display Form 



Page 1 of 1 



First Hit 



□ 



;IIfl$|^ Print 



Ll: Entry 1 of 2 



File: JPAB 



Jun 14, 



1994 



PUB-NO : JP40 6166304A 

DOCUMENT-IDENTIFIER: JP 06166304 A 
TITLE: PNEUMATIC TIRE 

PUBN-DATE: June 14, 19 94 

INVENTOR- INFORMATION: 

NAME COUNTRY 
MASAOKA, MASARU 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 
BRIDGESTONE CORP 

APPL-NO: JP05091137 
APPL-DATE: April 19, 1993 

US-CL-CURRENT: 152 / 209. 12 
INT-CL (IPC) : B60C 11/11 

ABSTRACT : 

PURPOSE: To provide a pneumatic tire wherein heel and toe resistant perfor mance is 
improved more than conventional ones. * " ~~ 

CONSTITUTION: The surface of a block 16 is formed arc-like, and a point B, which is 
most protrudent outward in a tire radial direction, is positioned at a position of 
0.5 to 1.0 times of the circumferential length of the block 16 on a line extending 
from a step-in end A to the side of a kickin g end C, and the fceign^ (Tj )_of the step- 
in end A is 0.75 to 0.95 times of the (fTeigh/^ T^ of the point Bfrom the bottom of a 
lateral groove 14. Since a position where ground contact pressure in the beginning 
of wear becomes maximum is the point B of the block 16, the step-in end A of the 
block 16 whose ground contact pressure is low slides much to the road surface, 
accelerating the wear of the side of the step-in end A, which makes it possible to 
decelerate the heel and toe wearing after the beginning of wearing. 
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ABSTRACTED-PUB-NO: JP 06166304A 
BAS I C-ABSTRACT : 

A pneumatic tyre has a tread with many blocks bounded by circumferential grooves 
and lateral grooves, and the block (16) is convex in the radially outward direction 
and its circumferential profile has the radius of curvature smaller than the tyre's 
outer radius Rt. It is proposed that denoting by A and C the points along the 
block ! s pprofile at the step in and the kick off edges, by B the point placed 
radially most outside, and by L and aL the lengths along the curves AC and AB, 
resp, a is to be 0.5 to 1.0. Further, letting Tl and T2 be radial heights of the 
points A and B from the bottom of the lateral groove (14), resp, the ratio T1/T2 
ranges from 1-0. 5a to 1-0. la. The kick off side of the block (16) closer to the 
tyre 1 s equatorial plane is made convex in the radially outward direction. 

ADVANTAGE - Resistivity to heel-and-toe wear is effectively improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a pneumatic tire, especially has a block pattern, and relates to the high 

pneumatic tire of the depressor effect of heel-and-toe wear. 

[0002] 

[Description of the Prior Art] If it begins to kick to a block and wear arises in one end with the pneumatic tire which has a block 
pattern when it has the curvature of the same radius as a tire periphery radius in the cross section where a block front face is 
right-angled to the tire axis of rotation, imbalance arises in ground pressure with an edge, and the ground pressure of a treading-in 
edge will be high, it will begin to kick [ it will begin to kick with the equivalent treading-in edge till then, and ], and the ground 
pressure of an edge will become low (refer to drawing 8 ). Therefore, it is hard coming to generate slipping in a treading-in edge, 
begins to kick, and becomes easy to produce slipping in an edge. In this way, it begins to kick, only wear of an edge is promoted, 
it goes, and the partial wear slipping becomes easy to generate and which is called the so-called heel-and-toe wear occurs. 
Generating of this heel-and-toe wear reduces the grip capacity of not only aggravation of appearance but a tire. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to control heel-and-toe wear, it begins to kick and it can be said that what is 
necessary is to be few in wear of one end and just to make [ more ] wear of treading-in one end. Although it is making to begin to 
kick and to control wear of one end into the key objective in the Prior art, the actual condition is beginning to kick, suppressing 
wear of one end thoroughly, and having come to put. 

[0004] On the other hand, it broke in by making it the configuration which is easy to slide on treading-in one end of a block, and 
wear of one end was promoted, and although the proposal (JP,60-105208,U) which delays generating of heel-and-toe wear was 
made, there was a problem that partial wear progressed further depending on the case. 

[0005] Moreover, in the pneumatic tire which has a block pattern, extreme heel-and-toe wear may be especially developed from 
the inside (tire equatorial plane side) of block kick ****** with the shoulder side block of a vehicles cross direction outside in the 
middle of wear. 

[0006] It is the object that this invention offers the pneumatic tire which improved the heel-and-toe-proof engine performance 

farther rather than before in consideration of the above-mentioned data. 

[0007] 

[Means for Solving the Problem] An artificer discovered that an optimum value was in a location of a configuration of a hoop 
direction border line of a block, and a point that a block serves as a convex most on the tire radial outside, height, and height of a 
treading-m edge of a block, in order to control heel-and-toe wear of a block effectively as a result of various examination. 
[0008] Invention according to claim 1 is made in view of the above-mentioned data. A tread is equipped with two or more blocks 
^di v id e d by transverse yoove ^wl njchjnterse and said major 

groove. In a pneumatic tire^wruTwhic^ than a tire 

periphery radius while said block was a convex configuration on the radial outside r and the virtual tread hoop direction length of 
said block for radius of curvature of a virtual tread hoop direction border line of said block L, Distance from RT and the tire axis 
of rotation to a groove bottom of said transverse groove for a tire periphery radius RB, The virtual tread hoop direction length of 
said block between the points B that the treading-m side tread hoop direction edge A of said block and said block serve as a 
convex most, on the tire radial outside aL (0.5<=a<=l .0 [ however, ]) and aL/RT When referred to as theta (radian) Height Tl of 
the treading-in side tread hoop direction edge A from a groove, bottom of said transverse groove shown by several 2 of the 
following Height T2 of the point B from a groove bottom of said transverse groove The treading-in side tread hoop direction edge 
A and Point B in case a value of X (Tl / T2) which is a ratio takes l-0.5a It is characterized by forming a actual tread front face of 
said block by smooth curve in a field between a virtual tread hoop direction border line to connect, a virtual tread hoop direction 
border line which connects Point B to the treading-in side tread hoop direction edge A in case a value of X takes 1 -0. 1 a, and **. 
[0009] 
[Equation 2] 

(Rt ^ r ) c o s 0 + J~r 2 cos 2 0- (R T 2 2 rTTTT i n 2 6 - R , 

j[ ~ — 

R i R a 
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[001 0] In addition, two above is drawn as follows. As shown in drawing 2 , a block makes a x axis the straight line which 
connects the point B used as a convex to a tire radial outside most from the tire axis of rotation. 

[001 1] A tread hoop direction border line (curvature r) is expressed with the following formulas (1), and the straight line passing 
through the treading-in side tread hoop direction edge A of the tire axis of rotation and a block is expressed with the following 
formulas (2). It can ask from a formula (1 ) and a formula (2), next both intersection, i.e., the location of the treading-in side tread 
hoop direction edge A of a block, is T 1 . And T2 It asks and is Tl . T2 It is asking for the ratio, i.e., X. 
[0012] 

{x-(RT-r)}2+y2 =r2 (1) 

y^xtantheta (2) 

(2) Substitute a formula for (1) type. x2-(l+tan2 theta)2(RT-r)x+(RT 2-2RT r) =0[0013] 
[Equation 3] 



X 2 



COS 1 fl 



- 2 (R 7 - r ) x+ CR T * -2R T r) - 0 



[0014] 
[Equation 4] 




[0015] It is here and is [0016]. 
[Equation 5] 

x 

0P= 

c o s 8 

[0017] Therefore, [0018] 
[Equation 6] 

OP- (R T - r) cos nj/cos' 9 <R T - r ) 1 - (Rr MRi r) 



-(R T -r) cosf?f Jr 1 cos'S - (R T l -2 R T r ) s i n 2 6 



[0019] Moreover, OP=RB+Tl Therefore, it is [0020]. 
[Equation 7] 

T. - (R T -r> cosHVr^ co T^^TrT^ RVTTTTT 7 ^ - 



[0021] T2 =RT-RB Therefore, it is [0022]. 

[Equation 8] 

Ti (R T -r) c o s 6+ Jr 1 C 0 S 1 6 - (R T *-2R T r ) sin 1 $ - R» 

T s R t ~ R ■ 



[0023] Moreover, the artificer solved the cause of generating of extreme heel-and-toe wear which progresses from the inside (tire 
equatorial plane side) of block kick ****** m the middle of wear in the block by the side of the result of various examination, 
especially the shoulder of a vehicles cross direction outside. 

[0024] The developmental mechanics of this heel-and-toe wear is explained below. The block 100 (at the time of a new article) 
as shown in drawing 9 As it begins to kick, many outsides (the arrow head OUT direction side) of Edge C are worn out and it is 
shown in drawing 10 , wear out, and a gently-sloping convex configuration is presented, by transit of vehicles including turning, a 
side force SF input is intense first — Then, heel-and-toe wear progresses toward the inside (the arrow head IN direction side) from 
an outside, and the configuration where wore out as shown in drawing 1 1 , and the inside curved is presented, and it progresses to 
heel-and-toe wear of the configuration where inside and outside as further shown in drawing 12 met. 

[0025] It set in the process in which block 100 will be in the condition which shows in drawing 1 1 from the condition shown in 
drawing 10 , and the following was clarified. 

[0026] The point E which a tread begins to kick and it is near the inside by the side of Edge C as shown in drawing 13 although 
the ground pressure of Point E and the ground pressure of Point G are almost equivalent when the level difference size h 
(difference of elevation of the tread within one block) is 0mm (at the time of a new article) if it begins to kick, it comes out with 
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the point G which it is near the outside by the side of Edge C and ground pressure is measured In the process in which h results in 
about 1 .0-2.0mm, if the ground pressure of Point E rises rapidly, the ground pressure of Point G descends and wear progresses 
further, the ground pressure of Point G will continue descent and the ground pressure of Point E will descend rapidly. 
[0027] Moreover, it deforms into the condition after the road surface contact shown in a continuous line from the condition before 
the road surface contact which shows block 100 to drawing 14 by the dotted line although block 100 does not cause deformation a 
hoop direction and crosswise at the time of **** when its attention is paid to the amount of hoop direction touch-down location 
gaps of three points which a tread began to kick as shown in drawing 14 , and met Edge C. 

[0028] Here, amount of tire hoop direction (direction [ of arrow head H ] and direction of arrow head H are opposite direction) 
gaps deltaX of Points E, F, and G is a value near zero (Omm), when the level difference size h is less than 1 .0mm, but when the 
level difference size h is set to about 1 .0-2. Omm, a value becomes large rapidly and, as for the value, the direction inside an 
outside becomes large. 

[0029] Wear of block 100 progresses, in the process in which the level difference size h is set to about 1.0-2.0mm, in the tread of 
block 100, there are most amounts of gaps and a result to which wear advances towards the point E in which ground pressure is 
moreover rising is brought from this. 

[0030] The pneumatic tire according to claim 2 is characterized by having been made in view of the above-mentioned data, and 
for said block having begun to kick in the pneumatic tire according to claim 1, and making an and and tire equatorial plane side 
into a convex on the tire radial outside. 
[0031] 

[Function] According to the pneumatic tire of this invention according to claim 1 , the tread formed in the tread It is formed by the 
smooth curve with the radius of curvature by which the tread hoop direction border line was made smaller than a tire periphery 
radius. The treading-in side tread hoop direction edge A on the tire radial outside from the center (at the time of a= 0.5) of a block 
of the location of the point B that a block serves as a convex most The edge of an opposite hand, That is, a block begins to kick, 
you make it located in before an edge (at the time of a= 1 .0), and the location of the treading-in side tread hoop direction edge A 
of a block is further made into proper height. For this reason, if the maximum location of the ground pressure the time of a new 
article and in early stages of wear serves as the point B that a block serves as a convex most on the tire radial outside and a 
pneumatic tire runs A block will slide on many parts A where ground pressure is low, i.e., a treading-in side tread hoop direction 
edge, from the point B used as a convex to a road surface on the tire radial outside most. The progress speed of wear by the side 
of the treading-in side tread hoop direction edge A of a block becomes large, and progress of the heel-and-toe wear after the wear 
first stage can be delayed effectively. 

[0032] In addition, if the value of X exceeds (1-0. la), since it becomes equivalent to the block (what has the same tire periphery 
radius and the same curvature of the front face of a block) of the conventional pneumatic tire, it is ineffective, and when the value 
of X is the following (1 -0.5a), since the ejection side tread hoop direction edge C side becomes extremely low ground pressure, it 
will slipping-come to be easy and extreme heel-and-toe wear will be developed from the first stage. 

[0033] Moreover, in a pneumatic tire according to claim 2, since a block begins to kick and the and and tire equatorial plane side 

serves as a convex on the tire radial outside, in the middle of wear, the progress speed to the extreme heel-and-toe wear which 

progresses from the inside (tire equatorial plane side) of block kick ****** m me shoulder side block of a vehicles cross 

direction outside is especially delayable. 

[0034] 

[Example] 

The [1st example] The 1st example of this invention is explained according to drawing 1 (A), drawing 1 (B), or drawing 3 . 
[0035] As shown in drawing 1 (A), the tread 1 2 of a pneumatic tire 1 0 is equipped with two or more blocks 1 6 divided by two or 
more hoop direction major grooves (not shown) and transverse grooves 14, and forms the so-called block pattern. In addition, 
since the internal structure of a tire is general structure, the details about a internal structure are omitted. 

[0036] As shown in drawing 2 , the block 16 of a pneumatic tire 10 In the time of a new article the radius of RT and the direction 
of the circumference of a tire periphery of the groove bottom of a transverse groove 14 for a tire periphery radius RB, The radius 
of curvature of the virtual tread hoop direction border line of the block 16 in a cross section right-angled to the tire axis of rotation 
of block 16 r (it is smallness from the tire periphery radius RT), The treading-in side tread hoop direction edge A of the block 16 
which looked at the tire hoop direction length of block 16 from L and a tire center of rotation (henceforth) the treading-in edge A 
- saying - the angle which sandwiches the point B that block 1 6 serves as a convex most on the tire radial outside - theta 
(aL/RT : the rate to Point B is shown from the treading-in edge A when an unit sets tire hoop direction length L of block 16 as a 
radian and a sets to 1 .) However, when referred to as 0.5<=a<=l .0 Height Tl of the treading-in edge A from the groove bottom of 
the transverse groove 1 4 shown by several 9 of the following Height T2 of the point B from the groove bottom of a transverse 
groove 14 The radii which connect Point B to the treading-in edge A in case the value of X (Tl / T2) which is a ratio takes 1 -0.5a 
(radius of curvature rmin), It is formed by the smooth curve from which the actual tread front face (tread) of block 16 becomes a 
method of the outside of tire radial with a convex in the field ( drawing 2 shadow area) between the radii (radius of curvature 
rmax) which connect Point B to the treading-in edge A in case the value of X takes 1 -0. 1 a, and **. 
[0037] 

[Equation 9] 

x= _ (R T'r)co S H / /r i cos'g- (sT^RT r) s i n 2 - R_ 

Rr "Rb ~ " " 



3 of 6 



3/15/04 2:25 PM 



http:/AAWw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



[0038] At the time of a= 0.5 since the value of a is 0.5<=a<=l .0, X of a-nine number takes the value of a before [ from 0.75 / 

0. 95 ], and is T2 in drawing. It is Tl when a size is set to 1 . It becomes the size of a before [ from 0.75 (Tl min) / 0.95 (Tl max) 

1. In addition, at this example, the point B of block 16 is located in the hoop direction center section of the block 16, and it is 
formed with the single radii from which a block front face (tread) becomes a method of the outside of tire radial with a convex 
(refer to drawing 1 (A)). 

[0039] Next, an operation of this example is explained. In the pneumatic tire 10 of this example, since the point B that block 16 
serves as a convex most on the tire radial outside is located in the hoop direction center section of the block 16, the maximum 
location of the ground pressure the time of a new article and in early stages of wear serves as a hoop direction center section of the 
block 16 (refer to drawing 3 ). Therefore, when a pneumatic tire 10 runs, it will slide on many parts A where ground pressure is 
low, i.e., the treading-in edge of block 16, to a road surface rather than the hoop direction center section of the block 16. That is, 
progress of the heel-and-toe wear after the wear first stage is delayable by enlarging progress speed of wear by the side of the 
treading-in edge A of block 16 (refer to drawing 1 (B)). 

[0040] In addition, if the value of X exceeds 0.95, since it becomes equivalent to the block (what has the same tire periphery 
radius and the same curvature of the front face of a block) of the conventional pneumatic tire, it is ineffective, and when the value 
of X is less than 0.75, since the ejection side tread hoop direction edge C side becomes low ground pressure extremely, it will 
slipping-come to be easy and extreme heel-and-toe wear will progress from the first stage. 

[004 1] The [2nd example] The 2nd example of this invention is explained according to drawing 4 (A), (B), and drawing 5 . In 
addition, this example is a modification of the 1st example, the same sign is attached about the same configuration as the 1st 
example, and the explanation is omitted. 

[0042] As shown in drawing 4 (A), unlike said 1st example, block 16 begins to kick the pneumatic tire 10 of this example, and its 
point B that block 16 serves as a convex most on the tire radial outside corresponds with Edge C. That is, since it is a= 1 .0, it is 
Tl . It becomes the size of a before [ from 0.5 (Tl min) / 0.9 (Tl max) ]. In addition, other configurations are the same as that of 
the 1 st example. 

[0043] In the pneumatic tire 10 of this example, since block 16 begins to kick and the point B that block 16 serves as a convex 
most on the tire radial outside is in agreement with Edge C, it is begun to kick the maximum location of the ground pressure the 
time of a new article, and in early stages of wear, and it serves as Edge C (refer to drawing 5 ). Therefore, when a pneumatic tire 
10 runs, it begins to kick, and slipping will have few edges C to a road surface, and the treading-in edge A will be most slippery 
in the part 16 where ground pressure is low, i.e., a block, to a road surface. Therefore, in the early stages of wear, since become 
still larger than the 1 st example, it begins to kick the progress speed of wear of the treading-in edge A, the capacity of the rubber 
by the side of Edge C breaks in and it becomes large as compared with the rubber capacity by the side of Edge A, the heel-and-toe 
wear after the wear first stage is further delayable from said 1 st example. 

[0044] The [3rd example] The 3rd example of this invention is explained according to drawing 15 . In addition, this example is a 
modification of the 1st example, the same sign is attached about the same configuration as the 1st example, and the explanation is 
omitted. 

[0045] As shown in drawing 1 5 , the continuation portion BB of the point B that block 16 serves as a convex most on the tire 
radial outside, i.e., a crest portion, is a straight line-like, and the pneumatic tire 10 of this example inclines to a tire hoop direction 
(the direction of arrow head H and the direction of arrow head H are an opposite direction), when plane view of the block 16 is 
carried out. 

[0046] Here, as for the crest portion BB, it isdesirable that block 1 6 begins to kick and longitudinal direction one side is located 
in the inside by the side of Edge C (arrow head IN side). 

[0047] In this example, longitudinal direction one side begins to kick the crest portion BB, it is located in the inside by the side of 
Edge C, and another side is located in the outside (arrow head OUT side) of a hoop direction center section. 
[0048] In the pneumatic tire 10 of this example, since block 16 begins to kick and the inside serves as a convex from an outside at 
Edge C side, the progress speed to the extreme heel-and-toe wear which especially the block 1 6 by the side of a shoulder begins 
to kick, and progresses from the inside of Edge C in the middle of wear is delayable. 

[0049] Moreover, the crest portion BB may be prolonged in the shape of a curve, as you may extend in the shape of a straight 
line, for example, it is shown in drawing 16 . 

[0050] [Example 1 of a trial] The pneumatic tire concerning this invention and the pneumatic tire concerning the example of a 
comparison were made as an experiment, and the real vehicle performed the abrasion test. 

[0051] Six sorts are made as an experiment with a size given [ the pneumatic tire (tire size 1 1R22.5, internal pressure 8.5 
kg/cm<SUP>2) which has the point B that block 16 serves as a convex most on the tire radial outside, in the hoop direction 
center section of the block 16 ] in a table 1 , the front wheel of the real vehicle of 2D4 is equipped, and a characteristic display 
shows the volume of the rubber of the block which disappeared by heel-and-toe wear after 20000km transit to the graph of 
drawing 6 . In addition, a numeric value shows that it is so good that it is small, and is setting the amount of disappearance rubber 
of the pneumatic tire of X= 1 to 100. 

[0052] Moreover, four sorts be make as an experiment with a size given [ the pneumatic tire ( tire size 1 1R22.5, internal pressure 
of 8.5kg/cm2) which have the point B of block 16 that begin to kick and block 16 serve as a convex most at Edge C on the tire 
radial outside ] in a table 2, the front wheel of the real vehicle of 2D4 be equip, and a characteristic display show the volume of 
the rubber of the block which disappeared by heel-and-toe wear after 20000km transit to the graph of drawing 7 . In addition, a 
numeric value shows that it is so good that it is small, and is setting the amount of disappearance rubber of the pneumatic tire of 
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the example 1 (X= 1) of a comparison to 100. 
[0053] 

A table 1] 





Rt (aim) 


R b (mm) 
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8 (rad) 


L (mm) 


X 




5 3 0 


5 1 5 


5 3 0 


0. 0 4 7 


5 0 
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I 5 0 


0. 0 4 7 


5 0 


0 . 9 0 
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0. 0 4 7 


5 0 
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0. 0 4 7 
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0. 6 0 
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1 5 0 


0- 0 2 4 


2 5 


0. 9 8 


nmw5 
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t 


1 5 0 


0. 0 6 6 


7 0 


0.8 0 



[0054] 
[A table 2] 





Rt (mm) 


R B (mm) 


r 


9 (rad) 


L (mm) 


X 


itftfil 1 5 3 0 


5 1 5 


5 3 0 


0. 0 9 4 


5 0 


1 . 0 0 


nmm i 


T 


t 


3 0 0 


0. 0 9 4 


5 0 


0.8 8 


mm® 2 


t 


t 


2 0 0 


0. 0 9 4 


5 0 


0. 7 4 


itnm2 


t 


t 


I 0 0 


0. 0 9 4 


50 


0.4 5 



[0055] The pneumatic tire with the high depressor effect of heel-and-toe wear with which this invention was applied also from the 
graph of a test result shown in drawing 6 and drawing 7 is clear. 

[0056] [Example 2 of a trial] One sort of pneumatic tires which have the block concerning the pneumatic tire which has the block 
with which the crest portion inclined to the tire hoop direction again, one sort of pneumatic tires which have the block with which 
the crest portion does not incline to a tire hoop direction, and the conventional example were prepared, the front wheel of the real 
vehicle of 2D4 was equipped with each trial tire (all tire size 1 1R22.5, internal pressure of 8.5kg/cm2), and the abrasion test was 
performed. 

[0057] In addition, the pneumatic tire which has the block with which the crest portion inclined to the tire hoop direction is a 
pneumatic tire of the 3rd example mentioned above, and, for the hoop direction size L, 45mm and the crosswise size W is [ the 
radius of curvature r of 35mm and the crest portion BB of the size of a block ] 92mm in a 90mm and tire equatorial plane side at 
tread edge approach (refer to drawing 15 ). 

[0058] The crest portion BB is prolonged in the width-of-tire direction in the tire hoop direction center section, and, for the hoop 
direction size L, 45mm and the crosswise size W is [ the radius of curvature r of 35mm and the crest portion BB of the block of 
the pneumatic tire which on the other hand, has the block with which the crest portion does not incline to a tire hoop direction ] 
92mm in a 90mm and tire equatorial plane side at tread edge approach. 

[0059] Moreover, for the hoop direction size L, 45mm and the crosswise size W are [ the radius of curvatures (center of curvature 
is a tire axis) of 35mm and a tread of the block of the pneumatic tire which has the block concerning the conventional example ] 
tire radii. 

[0060] In addition, the channel depth of the slot (not shown) where any tire divides a block is 1 5mm. 

[006 1 ] The area (mm2) of the rubber (the shadow area S in the cross section along drawing 1 7 (A) and a tire hoop direction) 
which disappeared by heel-and-toe wear after 10000km transit of each trial tire and 30000km transit is shown in the following 
table 3 with an actual measurement. In addition, a test section is two places, the location ( drawing 17 (B), alternate long and 
short dash line OUT) of 5mm, and **, from the width-of-tire direction edge inside a block in the inside of the width-of-tire 
direction edge of the location ( drawing 17 (B), alternate long and short dash line IN) of 5mm, and the outside of a block to the 
block to the inside of a block, as shown in drawing 17 (B). 
[0062] 
[A table 3] 
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OUT 
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OUT 


IN 


OUT 


1 0 0 0 0 km 


3 9 


6 0 


[ 3 6 


5 i 
8 2 


I 8 


4 g 


3 0 0 0 0 km 


1 2 3 


9 8 


9 2 


4 5 


7 1 



[0063] A block begins to kick the pneumatic tire which has the block with which the crest portion inclined to the tire hoop 
direction from the test result of the above-mentioned table 3 also in the time of 30,000km transit, its progress of the heel-and-toe 
wear inside an edge (IN side) is small, and it is clear that its the amount of progress of the inside (IN side) and an outside (OUT 
side) is also small, and it is effective with the effect. 

[0064] It is suitable for especially the pneumatic tire that has the block with which the crest portion inclined to the tire hoop 
direction to equip heavy loading vehicles, such as a truck and a bus. 

[0065] In addition, when the point B that block 1 6 serves as a convex most on the tire radial outside is in the tire hoop direction 
center section of the block 16, it is not necessary to take a tire hand of cut into consideration. Moreover, by beginning to kick the 
point B that block 1 6 serves as a convex most on the tire radial outside, and shifting to Edge C side, things can be carried out and, 
in the case of the pneumatic tire which has a directivity pattern, the greatest effect can be demonstrated by [ which control 
heel-and-toe wear more effectively ] beginning to kick Point B and making Edge C in agreement. 

[0066] Moreover, in said example, although the shape of surface type of block 16 was constituted from single curvature, if this 
invention is a smooth curve which serves as a convex not only to this but to a tire radial outside, a curved configuration will not be 
asked. 

[0067] Moreover, in the example, although the block of this invention was formed over the whole tread, since it is easy to be 
generated in the block in the width-of-tire direction edge of a tread, heel-and-toe wear has the above-mentioned partial wear 
depressor effect of enough, if it forms in this portion. 
[0068] 

[Effect of the Invention] Since the pneumatic tire according to claim 1 was considered as the above-mentioned configuration as 
explained above, it has the outstanding effect that the heel-and-toe-proof engine performance improves further rather than before. 
[0069] Moreover, since the pneumatic tire according to claim 2 was considered as the above-mentioned configuration, in the 
middle of wear, it has the outstanding effect that the progress speed to the extreme heel-and-toe wear which progresses especially 
from the inside of block kick ****** in the shoulder side block of a vehicles cross direction outside is delay able. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A tread is equipped with two or more blocks divided by transverse groove which intersects two or more major grooves 
prolonged in a tire hoop direction, and said major groove. In a pneumatic tire with which radius of curvature of a tread hoop 
direction border line was made smaller than a tire periphery radius while said block was a convex configuration on the radial 
outside r and the virtual tread hoop direction length of said block for radius of curvature of a virtual tread hoop direction border 
line of said block L, Distance from RT and the tire axis of rotation to a groove bottom of said transverse groove for a tire 
periphery radius RB, The virtual tread hoop direction length of said block between points B that a treading-in side tread hoop 
direction edge A of said block and said block serve as a convex most, on the tire radial outside aL (0.5<=a<=1.0 [ however, ]) and 
aL/RT When referred to as theta (radian) Height Tl of a treading-in side tread hoop direction edge A from a groove bottom of 
said transverse groove shown by several 1 of the following Height T2 of a point B from a groove bottom of said transverse groove 
A treading-in side tread hoop direction edge A and a point B in case a value of X (Tl / T2) which is a ratio takes l-0.5a A 
pneumatic tire characterized by forming a actual tread front face of said block by smooth curve in a field between a virtual tread 
hoop direction border line to connect, a virtual tread hoop direction border line which connects a point B to a treading-in side 
tread hoop direction edge A in case a value of X takes 1 -0. 1 a, and **. 

[Equation 1] ^ 

(R T - r) c o s (9 + Jv 2 c o s 3 0 - (R 7 3 2 R T *r") s i n a 6 -R B 

X - — 

R t " H b 

[Claim 2] A pneumatic tire according to claim 1 characterized by for said block having begun to kick and making an and and tire 
equatorial plane side into a convex on the tire radial outside. 
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